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Introduction

This report presents the preliminary result* of die hot spot treatment investigation at the Envjro-
Chcm Site located in Zionsvilfc, Indiana. As part of tin's treatment investigalioa. five soil borings
ware advanced m The southwest corner of the Southern Concrete Fad Area; wells were snsiafed in
two of the borings; grouiid water samples were coHectcti for CLP analyses (foil priority pollutinu lin)
from the two wells; md a sample was collected for a pilot study for the rectxnmcaded remediation
(?%«tofi rcagcnt^n-sini oxidaiion), jee Vanar's Hoc Spot Wodc Plan dated 9 March.

Tlus ,r«pcn focuses CD only iha geology of ibr iMt *pot are* and the extent of the
crganics in reJangQ to tba geoJojy. The infonnodon is .presetted gr^hieally an Rgui« 1 srttf 2. A
final report will be submitted once tne results of the pilot tart and the ground wawr sample analyses
art received.

Background

During ttc ddvenowufot of the Scmfcttu Concrete P*d Oaotechidca] Sunty's borings (G-l throufh
G-1H) »t di* EnvioOjcm site, unexpected ooncuttnucd organics were «ocounter«d below six fc«
in soil txiringi G-J? and G-18. Based on these bodflgr, tbe exicnt of the conamtraitd orgwdcs
«pptared to be limited and subsurface chancwriscics sa^geswd that a Fentoo rcflgent would be an
^jpropriaie method of trcAtmwit for H>fi hoi spgCs, Versa/ developed a wcrfcpJttnidatedManJi 1996)
to addrees dw hot ̂ ucs.

Field Investigation

An initial soil cxplored'ort boring, designated as TB-1 (Test Bonng -IX was advanced at the location
shown on Figure I - Originally, this boring was to be advanced in nn nucgotanurjted area nooh of
G-1S. however, do? to significant water and ice on the concrete pad At the tiiitt of drilling, the
location was changed to ft dry and uneontnminaled feea cast ef G-18 as shaven ou Figure i. The
puipuse of this boring PA$ to characterise the ocdertying stratigraphy proxiiu^e to the "bot spot"

la addition: cased on the anticipated extent of concentrated (rf&aiucs in the hot spots (determined
daring the Soutbeni Coocrtlt Pod Gcotedmica) Surrey), fotw bcs^holta were advanced pi the are*
o/th« bor spot and were dttignatvd ai IW-1 thrDUfh TOM <^hj«tiwi \V*U) ai th« loea&nu nhertvn
on FiguTB 1. 'Hie puxpeo* «f these borehole* was to intercept The tone of coactnrmttd organics
(bawd on PID jneosuronicats and visuiil obsovatioitt) and ro initaH well screens in tte *ppitjpnatft
iniffrval co olkw withdrawal of groundwatcf and subsequent injection of chemical oxidarrtS for
upaimeni purposes. Wacr bearing sand units vwth asaotiated cpitceturued organics were
encountered in boreholes IW-1 and IW-4 only. No significant water or concfefin^ed orgaaics were
encountered in boreholes IW-2 and IW-3. and as a.rasutt, these fcvo bonsholw we« grouted to the
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surface in accordance to Indiana Department of EnvTroiWttntjJ Management (IDEM) guideline
Fo\ir~inc& diameter veils were installed in boreholes IW-I $cd IW-4.

?rior to advances d» five boreholes, a 12-iixft difcinctcr casing wes installed to a depth of six f*ei
bdow jhfr groucd surface to prevent potential cross-contamination from the upper five fatt of
cofltamiwutti soib {identified by previous evaluations). HoDow stem augsr drilling methodologies
wecc utilized coupled with continuous .split spoon sampling in each of drilling locations. AH split'
spoon samples were Jogged geologically six! fleM sattoxsd for volatile organic vapors udag an HNxi
Photo^Ionizfltion Dctecsor calibrated to m jsobmyJcn* standfird. Funr*hidt diamsturPVC casing and
well screen <0.020 doe sJw) witb 8 bottom cap veto toteCed ni bonehoks IW-i and J\V-4. A sand
pick wa* added to approximately ooc foot above ti» screened inrcrvaL A iwo-fwt bAotoaii* sea)
WAS placed on top of the s^nd pack, and die returning aanulur space was grouted with aojnjcntond
bcntootte skurry. The \vdls were completed ivith conovte bast, protective ca$ui£, and tocJdnx dips.
Dnll cuttings were c^duioerized in 55-fflBoa drvmc and siored on-slie for uibGeqtttm incoipccarion
jaw ib* SVE WAnnent area.

The two newly iostaJled monitoring wells were Developed utilizing air opflipns oquipmervJ (30 to
40 pounds per 5<3oire fax-h of prr»um) and band bailbg. Well tW- 1 vms boiled dry and did rot have.
say sign'tfic*n[ icccvwy "^er a padod <rf five hows- However, afwr three days, the wawr level was
Hpproxuusaely 10 few below ibe pound sofface. W«ll IW-4 was baited dry (aftex
chir**ellvoliim«hwi been removed). After two hours, the waor,
feet beiow the grwnd surface, Pui£C water was CQ&iaineri£Od in 55-gaTtan drunks and stored on-shc
for subsequent trtannew to the on-fit* WWT system prior to dhcharge.

the boring program, attention was focused on the moisture content i& each of the samples,
the specific soil classification of the sample, the static water tevel in tbo borehole, any change* m
water level, ead evidtoce of eancmtr-iKd oipmks Drilliuy lo^s JOB. presented in Appendix A
(graphic logs And wcQ construction details wfll be completed end provided in the final report).

Localized Geology

The gnt}gf<g>hy underiyiii; the hot spot is ibaf of glxcial deposition based go (be eoa^c distribution
of scducaUS. poorly sorted .sands add gravels, and die mtcnnixxae of wigul&r a^d wsfl rounded
surfaces on tfae BTBVCJ gurfkec. A ^eoJojfic cmw sectif m (Fiywre 2) hu b«*n prapand bBMd on tfap
ceowchrucnl tv Juwion and bat HJMM ovulumlan w»f) bating* Four distinct lith«|gtpcdl BUtcrivt type*
Wrtc encouotfiird in tbe hot spot area us fallosvj:

jj Disturbed Ore) and Brown Clay/Stir

The tipper 5 to 12 feet candied of gnsy ud brown day, silt, fine 10 coarse Good, And gmvel. Th6
mawriJ tvngcd on?m moiit to wet and was heavily monkd io arfcts. UK material had a stemico]
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odor in sonve areas. Several of the split-spoon samples had evidence of wooden plant debris, which
^jpeated IP bar&iativejy recent in age (net of glacial age), suggesting dun thw zone of material may
not be naturally in-pJace (i.e. distwbed, excavated and renjoapacwd, etc,). This zone appeared to
be esxce«iveJy tto'ck in tbi exuejnc wuthwesteni corner of the concrete pad (boiia£s IW-2 and O-

2; Grey Clay and Siit

TUis material i* intertwdded witfc 81? brown md «od grave) material (discussed Wow). Generally,
fill* matenftl is dry to dajop, rarely wet, and was never saturated *hcn encountefBd. suggesting that
ii aete as e r»I«ovcly unpermcabie Jaycr. It was often cacounttred with tncc anotfnu of well
touncted 10 angular, fine to coarse sand and grave] indicative of glada] deposition.

J) BraMiSanA and Gravel

texbcdded wtft ihe grey day and silt material (discussed ibove). This material
consisted of » fcruvwi fine to xaedjioa, wcU rounded to sngalar ymd and envd. Gen^mlly (he leases
that were encountered were not continuous and pincbed hi and out. The tenses «.-«tc all saturated
apd appLtnai f o be the migration pathway> for the conccntreted organics. It should be noted that in
rnnny of die boring* the sand and gravel !ayw$ containtd couctnlraiisd organic* and the grey clay
layers above and below tb* sand and pave] were clean (based OB FID readings).

4) Brown Gravel

This material was cncouaiered only in baring TW-3. Bawd on the borings contacted daring the
Sanders Cor.ctca; Fed Gcotcchnical Swvey. tihjs gruvtJ layer was typically wjcoonttsred at A depth
of i< to 23 ft<* below the ground nuftofe. It is Apparent tbat fflis layer is not coooouans ood«r
portion* of the hot spot area since it was n<* encountered in boriag TB-l (total depth 40 feet),
Generally, ftis £nvd layer consists of brown fine to coarse, poorly sorted, we)) ixmuded to angatar
gravel wbich is saturated. Some fine to coarse sand w#s also eaeoontered in dib iaateri&l, twt the
majority of the materiel w«s gmvel. It is presumed thai this is similar to the material that has been
referred to as the lower" or "deep" said unit la pj*viou8 reports.

Localized Hydrogeology

It w«j evident during tb« hot *pt* boring program that onJy ihc stad and gravel layer* were saturated,
Tb£ day zonei were dry to damp. 5U$ge$t2fig that tbe s«nd and gravel layers appear as di« only waur
bcarijog zones, whDe the day 2006$ act as confining Jaycrs. The most signi&sDt hot spots (based
nn PID otasureroeats) were Identified in tte satuntod sand and gravel zones, suggesting that thwc
units repiesejii vb« concentrated or^anic$ migrttton pothways.
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The two wells thai were insured (1W-1 and 1W-4) wtno developed udUzins air sparging equipment
(30 to 40 pounds per sqtiirc n»sh of pressure) and hand baSing- The w«ls were left to Stabilize for
three days after rt* cJcvdopment process. The water in IW-1 stabilized at 10,0 feat below the ground
surface/and Î -1* stabilized at ] 8.5 feel below the ground surface (see Fig-ore 2), h is apparent that
ib» sand layers drained into IW-I because the top of toe saturated sand lens cncoaweicd {screened)
jn IW-1 was approximately ID feet below [he ground surface. IT* sereeafci sand lsy*r in IW-4 was
first encountered ai approxiai&iely 18 feet below the ground surface, mggesting ibai the wau»r level
in this wdl is Jso a result of dnuoage from the iwcreeptcd saturated sand kns (sec figote J).

Additiooal WMBT levels wifl be iwoidsd 10 frrthcrevaJuatc hydicgcolpgic characierigiic^ however.
based bn tbc dats available io date. ix> evidence of anesJan cbndStioos have been ersconBtBrtd in the
hot spot area- It should also be noted that no water labte conditions have been identified to date: only

bearing

Concentrated Organics Distribution

The majority of the concentrated organics material (based oc PID nK8sumnents presented in Rjurc
2) id the hot spec area was eneoumoed in toe sanuawa, mteifasddrf «u^ arid graV^ layett bdiween
9 and 22 feet below the ground surface.1 The source of these concentrated organiw is not clear,
however! tb* migration of the canceutewed organic* appears w be confined to (he sand and gravel
leaser The sapd &nd gravel units BIB not contiguous, and as a remit, the cooccnt̂ ted orgxoics are
noc wide spread, bin rather s îipeai to be ceafined to d» extent of the sand and gravel uaits. Figure
1 presents the ijnerpreted lateral extent of the hM spots. )t should b* ponad thai TCC sooihem edge
of ihe hot spots has not been cleariy defined.

Based PH visual observeuwtt and odors, rwo distinct And likely disconnected hot spoat \vete

an upper hot spot located in » possibly mtetecnnecred sand and gravel zone between
9 and 16 feet below hie ground currace, which had a strong chlorinated solvent odor.
and

a lower hot spot located between 1? acd 21 feet bdow tbe ground surface, which bad
a very different odor (pemi-vol«O* type compound) and xppwaosv <bmvrj oily

1 Concentrated orjanws were identified in the geotecnrrical boriag G-l$ below this depth,
however, it is believed the! this material may have beeo dragged down at a result of the drilling
methodology that *** utilized. Tt» concentrated orjanics may still exist at tbt <J<pch identified in
C-18 (se« figure 2). aad a$ a remit, the well screen in IW-4 was extended to ifflercvpt this depth.
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T*c er*y clay k>«* which separaw these hot spof* Appear to be dean (based <>n 11D measummctns).
suggesting thai *c ronc«otr»ted Ofgauiw b»v* been cwfined ic ihs sand awl gravel la>crs.

Reitttdia) Program
infection veils (IW-I and IW-4) have bc«. iflsci]l*d Tviih scwea ttopth* thm hii
S W-1 h« been constructed U> trea ite v»^ IMS spot (cbloriwted solvcots)
b^constr«ci«dtotwat d»Jo«-«rhot^01 {serai-voJafflciyp*compound). Based ofl devdcp

oc wfc •* wdl waneeKato ttus tomsiioD aJlowmg appno^uite wiih^
es *nd subsojueol mjectiw oftbc ftnlon mageiiL Tbc wi^J «lc«latan
of ecawnwwl urjmfcs requiring tr^tocnt has Iweo significantly i*doc«i

based on th* <*»flt of ih«> bot spbis Idortifiedt



o
o 137 9000

CM

SOUTHERN
CONCRETE

PAD

*
tv
o.

APPROXIMATE EXTENT OF
HOT SPOT

v , ^*Csfo f
V A A A ' JL JL 'A A :̂ -Y 0-17 /

6-ie U/^**~ ̂
^ RV-2 /

\

LEGEND

O HOT SPOT OOREHOU; <NO WELL INSTALLED)
NOTD ONLY GEOTECHNKML BORWO M IKE T

SOVIHWCSfCRN CORNFJl MC SHOW. J\ HQT SPOT BOREHOLE (WELL INSTALLED)
ADMtlOtUL 90WM8S ARC 9MN K V
oanHswicc «EW, ^ IIWL aa BMWMH BMW.

/

ENVIRO-CHEM

FIGURE 1
HOT SPOT
StTE MAP

VfcrAV/f^
1 900 ntOST ROAD. SUJTH 1 10

mUSTOMM IW07
(2»5)78fi-7844

SCALD t'—CJO1 OATEt 0/23/08

£

ro
tn

CO



CM
O
o

j
s:

rj
tc
u

10-

15-

20-

25-

30-

IW-2 C-17 IW-3
(Mauccnn)

ENVIRO-CHEM HOT SPOT
GEOLOGIC CROSS SECTION

LOOKING NORTH
MM fH-4 G-18

CPWJBCHD] TB-1 A'

vomcMj r-»mmm: r-r

CXPLMMION
NOt*J2E!2?lUSffiJS£.t2'J!511S510 ' —mSTv OPf Bjî PFPwOC OF THE DiM^ ^_
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